The engrailed transcription factors and the mesencephalic dopaminergic neurons.
The engrailed genes belong to a large family of homeobox transcription factors. They are found throughout the animal kingdom, are highly conserved in the DNA binding domain and have been investigated for more than half a century. In the murine genome, two engrailed genes exist, called Engrailed-1 and Engrailed-2. Here, we summarize the properties of the engrailed genes and their functions, such as conserved structures, cellular localisation, secretion and internalisation, transcription factor activity, potential target genes and review their role in the development of mesencephalic dopaminergic neurons. During early development, they take part in the regionalization event, which specifies the neuroepithelium that provides the precursor cells of the mesencephalic dopaminergic neurons with the necessary signals for their induction. Later in the post-mitotic neurons, the two transcription factors participate in their specification and are cell-autonomously required for their survival.